Variability in the Adaptive Response of Antibiotic-Resistant Salmonella Typhimurium to Environmental Stresses.
This study was designed to evaluate the resistance phenotype and genotype of wild type (WT)-, cefotaxime (CET)-, and ciprofloxacin (CIP)-induced Salmonella Typhimurium ATCC 19585, CIP-resistant Salmonella Typhimurium ATCC 19585, Salmonella Typhimurium CCARM 8009, and Salmonella Typhimurium KCCM 40253 before and after exposure to pH 4.5, 4% NaCl, and heat at 42°C. The susceptibilities of WT Salmonella Typhimurium ATCC 19585 and WT Salmonella Typhimurium KCCM 40253 to all antibiotics tested in this study were decreased after CET and CIP induction with the exception with kanamycin, meropenem, and polymyxin B. The highest β-lactamase activities were 2.8 and 3.3 nmol/(min·mL), respectively, at the WT- and CET-induced Salmonella Typhimurium CCARM 8009. FT-IR spectra were found to be dominant at the region from 1,700 to 1,500 cm-1 corresponding to proteins such as amides I, II, and III. The relative expression levels of efflux pump-related genes (acrA, acrB, and TolC), porin-related gene (ompC), virulence-related gene (stn), adhesion-related gene (fimA), and stress-induced alternative sigma factor (rpoS) varied in the antibiotic resistance and stress exposure. This study provides useful information for understanding the antibiotic resistance profile, physicochemical property, and gene expression pattern in Salmonella Typhimurium in association with the induction of antibiotic resistance and exposure to environmental stresses.